Epithelial cell plasticity in development and tumor progression.
Various mechanisms of epithelial cell plasticity in morphogenesis have been studied at the genetic and molecular levels. Several control genes have been identified including genes encoding transcription factors and growth factor receptors. These mechanisms may be reactivated during the progression of carcinomas. One of the mechanisms underlying epithelial plasticity is the epithelial-mesenchymal transition. This process has been extensively studied using the NBT-II bladder carcinoma cell line. Cells of this line undergo a reversible transition following exposure to several growth factors including FGF-1, EGF, TGFalpha and SF/HGF, which activate tyrosine kinase surface receptors. Two separate transduction pathways have been identified. The transient activation of c-Src is involved in cytoskeleton remodeling whereas the Ras pathway controls the transcription of genes such as the transcription factor Slug which is involved in the internalization of desmosomes. These two pathways cooperate to induce the morphological transition, scattering and locomotion of fibroblast-like cells. Growth/scatter factor-producing NBT-II cells are more invasive than cells that do not contain this factor, in orthotopic confrontation assay. In vivo, these cells are very tumorigenic and may confer a more malignant phenotype on parental cells via a community effect. The role of several growth factors and their receptors has been investigated in human bladder carcinomas. A subset of these tumors with poor outcomes produce low levels of FGFR2-IIIb. The synthesis of this receptor de novo in bladder cell lines reduces proliferation in vitro and tumor growth in nude mice. FGFR2-IIIb functions as a tumor suppressor, consistent with the differentiation-inducing capacities of FGF receptors in the suprabasal cells of the skin. FGFR2-IIIb signaling may be involved in the maintenance of E-cadherin, the prototype epithelial adhesion molecule, which is only downregulated in a fraction of tumors with low FGFR2-IIIb synthesis. Human bladder tumors may also activate autocrine loops such as that for EGFR and their ligands, as already demonstrated for murine bladder tumors. Therefore, our results suggest that multifunctional growth factors and their receptors are involved in cell proliferation and epithelial cell plasticity, acting either as positive or negative regulators of tumor progression. The effect on the morphological transition is also clearly relevant to the mechanism governing dissemination and the formation of micrometastatic tumor cells. The extrapolation of these discoveries to human carcinomas should provide markers facilitating the more accurate prediction of the biological behavior of a given tumor and identify clinically and pathologically significant parameters. The identification of critical changes in the growth factor pathways involved in tumor progression will not only provide insight into the genetic and molecular basis of this process, but should also identify targets for new therapies.